Amoxicillin-clavulanic acid and trimethoprim- sulfamethoxazole in rodent feed and water: effects of compounding on antibiotic stability.
We assessed the concentrations of 2 antibiotic combinations, amoxicillin-clavulanic acid and trimethoprim-sulfamethoxazole when compounded in reverse osmosis [RO] (pH 6.0), tap (pH 6.7), and acidified water (pH 2.6) over 7 d, and pre- and post-pelleting, post-gamma irradiation and shipping, and monthly until 180 d post-milling in feed. Amoxicillin concentrations in RO and tap water varied between 1.18 and 1.29 mg/ml, and 1.09 and 1.22 mg/ml, respectively. The concentration of amoxicillin declined immediately and remained between 0.43 and 0.50 mg/ml in acidified water. Clavulanic acid exhibited a slow time-dependent decrease in concentration to 0.05 mg/ml at day 7 in RO water, immediately declined and varied from 0.02 to 0.05 mg/ml in tap water, and was undetectable in acidified water. Trimethoprim and sulfamethoxazole concentrations were near expected in RO, tap, and acidified water. In food, amoxicillin, trimethoprim, and sulfamethoxazole concentrations were each reduced to approximately 60% of expected after pelleting, but remained stable thereafter for 180 d. The initial clavulanic acid concentration in feed was less than 10% of expected and was undetectable after 1 mo. Plasma drug concentrations were determined in C57BL/6NCrl mice at 4 h after commencement of the dark and light cycles following administration of antibiotic food for at least 72 h. Plasma amoxicillin and sulfamethoxazole concentrations were 3- and 10-fold greater, respectively, during the dark period. Plasma levels of clavulanic acid and trimethoprim were consistent at both time points. These results indicate that the antibiotic concentration can be influenced by compounding in feed and water, and differs in plasma during the light and dark phases of the photoperiod.